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>',., '<, ,,{. 9 /1,,.,,,,,~. 7:?,,,,,',,~ ( , , , : , , , , ,  ,,.. ,',,> 
~,q "',,i~,li,' , t , . I ]~tit , lva i . , rvent i t ' t  I] 2 i~/q l / ' t9  
,\',,',1,~ prm~:~ p :u te  , id no~tro I:w,~o, il nu,';,tu~ di ul ,a  cump.~gu[a d'a.~.,.icur:Lzion,~ 7. 
l l i,.tl,_'[]Jz'/.;ltO '. 'Ull lr UII [ I'llf,,'~4~,l),ii Wi, ,m*r,  ( 'Ol lh Jdt ' r i l l t JD i  I l l i  t ' ,A l t ra t to  ,{' , ia~,icUr;~,zione 
- i J th t in ica  , i i  ..olvii~illf,~'t. b,_+,.'ol-l,to ,lll(,~i~O co l i t l ' , t i iO ,  i p.ii4al:t,-'n~.i ue,:e.-.aarl sono  ~' l [et . tnt~lt i  
">'-II)t,~-rI~'ILI~I,'Y;te, 111 lllO, ils the  ]1 >l:rpl l ' .8 l i io , ] i i ]c  ~[,) ll~d:: <llvvnga l] l; i i  II,':{:IlLIVO, Maden%a- 
[ i ca l l i o l i t  I~ ,iUe.l[O ('.,l'l-i:~p, tri,J., > r~,i in t r , ) , lu r re  una  bar r{ern  l']l{etO~1"]te iH zero .  tTJtf<orii,~lno 
,_:-.i a,:',".q,r, :~>L:ue ,.~i,li,'iia per il pr>.nii~ u,.fl.o ,1i 111t .%lg ColU+latl,,. 
"h.]h: ~ec,,l lda p,~rt% , un.M~]~>l-i:ttrt., ~ lltl f' Il lr]~ 'i'triv~'>t;hltOilt.o il ci]] val,.re Iltllt.kr.O '* aaao- 
,h-llizv.ato ,Ia III1 i i iolo l,l'~:wlibRiu goum*',~l'i,'o. Differ,.nl.i fornle ,1i .*:rotv.'.ioile ,ii f,)i'id7 
, j ' ] l lV l ' - i l  i lf l, '!:~.,] h,~l)O ek~lllllri~.l~.e, LaY |) i l l  >,,r i l ls i ice ,_',n:-.l.ate i l l  Illl;~. g. l tr : l l lZ]: i  ,-he r, . -ni>ge 
;>t,l. ltt:tt~r i D,~,~l! l ,q i l ,  i lt,:'t.'>,-.~lri. ,!i 1110~]o CIi(- i l va lo re  l~zi it .~rio ruu,  l i ! ical~o de i  
~r,)rl~!O I],'~il >~'.-lI~'l :~O[1.O I l l l  ,],'ll-l'i][]]l:;lI,O ]iV*'II~i j_~rob2tl;r iGlsf.e :Ill'I'ht:]Ik'~qhI<,|tl2 ~-:,plR>it~t 
i ,er il p i 'vZzo  +Ji url& r:a~le g*arAli: ' Ja. Q~i,,.IDo i'i:~ulf,:~llo l?.llO .roche ,:_;.~+.re ~itihzzato per v;t,- 
bli aro i] pr~e'c=o ,Ji una gai'axz[0. In cui Jl [[',='ilo protet{o 4- rlna ieUll$:i,-~;e , ,spo,lenzia]e ,'lt.i 
:,?llll.IO. l i i  ph' i ,  } dhnost ra to  come <, iu~et l : :z~re qI i , '~ta/~, i l : t l lT: , : t ,  r il I to r ta fog l lo  
r._.izlic,~nte. La gr~;'gmzia ,!ilmnlici~ dl fi,udi ..t'h:v, .~tim.,nto {" l.,,lram, li,ita a l l ' opzkme di 
~,i l , ] i ia corrb, polniente,  e M h c.ss,,rva~trl i lie per d,>Jle ~r c,,rte, il t 'apporto ,.]ei 
,Ju, ~ ivrt'::zi 7, ,fi ,'ir,'a 2. h]l{aie ci iallef,,sa*'remo at pr<:,:o ,1i una  p, rotezione pb'l ,,.<,oi;i,:a. 
t~>-',la qWde II va]. , re l l l t i t : i l ' lU  a.'al-:lqtil,o hi ,,RrL[ nilol' l :e:lto v l l l l [ l  fr,qxicliie []:,=,<l ,t,-i vale,re 
l l ltlti~.rJO I l i , l l i t i l f ' : ) l .O iiilL~.,~illl'lO )k'.,'l-'t.',i~tl 1~I]O :l q!!e'f I i lO I l l t ' ; l tO.  
1. Introduz ione 
C-on:~idercr_n~,~ ~nn. c,3nlpaK~i:t i~ ct[i .qll'ph[.~ c lu] p ror  stor che pu=) 
.~.~lttllClX ~~:%lori neg~t~v i .  P rop~arremo un  cont ra t to  {,clli;111t;~.tO <~:~.~':;(.'N<l'q. TiOlTC (/~ 
i,,t~nica di ,~oh,ib;bt,i} the,  r l l :an,  lo i I  .mr ; f lus  e t~ega.t ivo,  pr,. 've<lc un  pa .g :uncn i : , J  
t,~ri :d l 'ammor i t . '~re  dd  de f i c i t ,  d i  rood , )cho  il .~urptus  v i , .m,  imm~- , ] i ;~tamente  r i -  
poi't:tto >. zero. II 1-a'mto .~c<)l>c_, b dctcru:ina.re il In'mnio ~.'~:[to :singol,}) ,li t ' e  
.:ontr.~d.to, tk,<. t" ~p,:~.t.,~tivr,. ,t,,11:~ somm:L ~tei 12:'~e.amcnti .,c,Jut;L[i. I~isulr:~ti ,ii 
,-tue..,to tipo :~d,n,2 .~t;d.i p~cscnta/ci ,la Pr~flm~i >:lb, nta;~. ,liscu.<zio~,e .at G,'rb,:r $hiu 
,1998a) e ;,~,cl,,_' ~!:t::..li .mtori  .,.tcssi ,1~.11,-.' lord risp,o.~te. I Io,',) risu]tatti .so,Do got.to 
prc~t,'zionv t,erpet,<t. 
Nc.lle :-.czi,_~l,i :~; c -I {:a:tlllilic'r,-I~l,) lu: mod*'llo ,.love il proct..:.~,2 ,[i .surplus :,on 
llar)qt[iO,tD) t! qlit pr,,r162 ,IJ "iVit i1('1'. Qll(.,s.t.q , ruo&,ll,o a,<m -. rr co~uc ~,~u,..]lr, 
cenipo.,_to di Poi.~.~on, mz~ ha il Va~Ilt.t{_'.p.iC, ,.1i pot.or f':~re qlcnni cn}coti m utmJicra 
,,,_dr,_, c:.i,lic!t-~r I} t,,or, un~t 1 t\,r:;i.,o_' 1,n'c.-.pn.ssi~,~,c ,:.-.t,lieit~:. , Icl pr,,mio m:tto 
.'.inguJo p,_,r 1;, CuplTI-111"LL ill (.~'lllpo ~illi(.O. I :;,ctodi c i r,csult",ti , !c l io  >,'ziv.~i :$ ,' 4 
::ono riapresi u,.lle ",~..'i,,ni ~-,'~uc~,t.i. 
D;dla >*:ziO'd,2 5 r'Olisi, l , 'r, ' , 'cnlt2 l:il t ;Aldo ,.Uinv,'st. inlel.,to r_.5;.ll]_l_il~.at.li(~o at]clillC 
f~:rmc ,li !~w[, . '~, , : tc  &',~.r,,e,',~ ,lz ;i.a . / ;~,do ,l'e~'.t,,'.stz,s,':~t~. F;trci:~o t'ip,ot~.si cla,s- 
.2or iuqu:,!ir,.. ,'!~. il x'.dorc (~::,.~,tiri,'r,.:.o),t,'tl'u:~itir c'; .'h~ ...,~'.,*.,, i[ !ix','}]o 1)r,ot,.~.~o. 
f] !e,;rr 2 :;u,.~,t.r:~ ml~ f,)r::mla ~'.~]dicita per il ;,r,.,z::o ,ii u,,n :~rl,itr;~,.X.,~"io ,l,:lla 
;:.,u',a,:~i;.t : t  /.,'t;;/~o jt*:~'ti~ ,tel cou,~rattu .  Ncllz~ 5e>.'iot'.~: 7 ,'r, pmaincr,'mo la VaranT.~;~ 
i.iu forte ~luvc il Iiw.lto protct to  ,_. Illlrt f]ul:'.i,)lle ,..s!u,ucl:,~jale ,lcl t,e~,po. Si di- 
,:~,2.~Ara r [~t v:d~t:~>'ion,.' ,[i t::k. ;'.ar~n'<i;~ DUO ,_,:::.~.ro r idotta a,lla, valu|a:,i,>~,c ~[i 
u~::t >:tr; , l i , : ia a liv,..llo C,.qt't~,tc. 
C,~rb,..r ,_, $1,iu 11998b, 1099) t-,Onl:O c.dcoh,.to i w~lori d,q im.z ;o  dell,., ,.,r,~r.zic 
con iivelli t:,r,ot,:tti c,:.sim,ti c,,! c'spo~:cnziali. Anchc q~;'sti risultati .sono pc~',5 sotto 
protczion, '  perl:,CtU~t. 
N,..lla sr 8 ~liscuec}'cmo su come -t.tc:ter~, kt i)rotcziouc dil~aanic;t ,li 'm 
tbndo d'inw.sl im~,nto r.nmfit,, ].',. c.astruzione dcl port.:,.f,0glio rep]ictmte. Si moqtr:~ 
,:splk' it:mu'nte come il p: , t r imonio r ClDvr~bbe .~empr,2 c:.scrc r ip~rt ito t:',t 
invc~timcnti ri.,chi,osi c privi ,i] ri.~.chio. 
N,,'Ila a'czi,_u:c !) cou.q,ler,.,re;no ut,:~, g.,~ra.nzi,t pi/: ,..sotic~ ~lt'Iht qnMe il }iw'llo 
prot, 'tr  ;. llll;.t i)cro:lltu.tle ti.-..sa, di un valore :mitar io mo, tiflcato n~;~aimo ,.,s- 
..erw,to in Ia:t.'~sgtto. La ~tbeussiol:,: ~ lh~.'.itata protezMne perpctua.  AI lin,: ,ti 
ott, :ncr ,~ prczzi fi~,iti dobb iamo presuporrc  che il tblMO prtghi divkh.ndi  cont;mti  
~ hh'~so costamt, ' ,  h';t l ;al i . ' , l  i, st rct t :mmntc  leg,~ta ;~ quel]a d,:ll'op:d,onc rus.~.~ nclb, 
.~,ezionc 10.11 ,ti Panjcr  ct M. {1008}. 
Ncll~t sczio~e 10 la garanz ia  d inamica di rondo d'invcst. i lncnto ;2conf rontata  
~,.ll'opzionc di vcml i ta , ,uropca corr ispon,tcnte e cib produce m~,~ soluzionc sta~.tica. 
Si osserva che il rnpporto  ,lci prezzi l;cnde :~ 2 p,:r T ~ 0. 
2. Un ' ident i tR  u t i le  
L(0 . ,copo, li ,tucsta '.<cziont: i, ,ti prcset,ta.re un'itk'l,titit ,'he facil itolh i c:,.lcoli o~'lb~ 
~ezi~mc 4. Siat 
., 1 / 1{,,'-1,) 2 ,  
~(x;/~. ,:~'J -- ,y v/~7 4 cxp ~ ) , 2  o "'~ ' 
I:L flm.,ione di dcas i ta  ,i,_.lla. ,]istribuziLme >ormMv con v;dor me, lio jz t~ varirm2~ 
~'-'. ,2 sia ,be.c) la hm:.:io,~c ,ii ,}istribuzion,, d,'ila n,)r,mde .stand,wd. Di ,:on'.::c~2'ne,za 
1,P ,lilt_' forlLill],._' :--,'AII,.'Ilti [i,o.'-:-;ol;o d.';--.r V~.l',l~o,"ttc l'~cihnt':lr 
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F ig .  1. SUl'l~lus con  e >t'nz~ a.~.~i,:urazionc <li .,,~lvit,illt;',. , l i l~;tulic;~. 
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(" 'stl.r; le, o '}  = ,'"~"+4<V'>'<~-'s~.(.i";/s -t- t.'c~-, ,r e) 
l:,,-"r , l~:alsiaM ii i i i i , . i ' , l  h:. 1" ~ll lt , ' l l  t l l  Io ( I )  t, (2 ) , ) t t , . ,n iamo I'i, lentit21 
s " ,;~< _'4 "-': ( i  '+a'd'> ) 
' " ' * r ( * " l~ '<sz)"~r  = " ' + ~ ~ <[> 7 " 
IlJ 
(21 
{3) 
3. Ass icuraz ione  di solvibi l it~t - -  p ro tez ione  perpetua  
Ctm,.,id~n'k,,mo mi;~ c,)i:xpar con ~urph~s inh:i~d,, u ,., ,~trp]us U(f)  .d tempo 
t. S0pponi ,uuo the  il [)1-oc1.:4~o ,ti re~l, lito m:tto si:~ mi proccs.so di Wicm.r  r 
] _ ) ; t r~d i l ( . t l ' i  , ' , )s l - .~.t l l t{ 1". c o r. PPI'C{~'~ 
U(t} = 'u, + #t + trlV(g), t > O, 
<lov,' {II, '( l)} 6 un proo:ss,9 di Wi~,n,_.r .sf.andar, l. Con.~i~]eri~mio hi, col~l;r~t.t.o cht; 
forl dsct' t<ss~n;,i~t {mente l 'a. ,s icuraaione , [ inamica di solvihi I ita .seguente: og-l,i volta 
vi:e il .~:urplu.~ Scen,.{O ,-aM, to  (), l':~,;sicm';~turc pr,jvvc,-le ad .>aldo iieccssCtrio pr 
ril),Jr~ave il surp lus ~, 0. M.'ttcltl;~tic,'ma~,nte ci5 si.,._miliea, cli,: il pr,Jce>~so ,,ri<-.tha:de 
<]i mrpl,is c lno, litlc;,ro <[,,t, ,at::, ]::uTiera rilk.ttvtitr hi 0. II .~m'ph,s niodif ic,,to 5 
h;,i ic'ato ,"on U(t) .  C'i/., 6 ill.,.~'ra,to n,,lb~ F igura 1. 
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5ia P{r) il :-'.ddo cm:mlvt.ivo ,,<ll'~.q,cur;~e.o,-,, al h,m[,,~ t. Allov:t g_)It ) l.'r/.}+ 
F'(t). C'~.. un i t / ' cw lu i l l  ~ p ,T  Pi t ) :  
/-h't)=hmX{--,;.:,.~,:fi,~ U{r ) . , J} .  
.N-,,ll ll.'-~_.rcn;rb p t : r0  ,'>plicita.mcntc cp.V'ai.a [,,rlnltl. I .  ill .:[UC.'-.t~L in','.~{'l,t:.'tzis.,iau 
Per m,.a data  fv."za ,t'i>ter,..s.-.c ,~" > tj, :>i~L .-H,e.) ii p:',.'u:io ~:ctto sin.go!o dclh,. 
pr,)t~.zion,' p,.rpctlu: ,ii solvil~ilith, ,bin, Ira: 
Aiu} = E c-':e,tPCt) U{O) = "~ 
, ) 
;' il v:',l,):,'i",',"o'iqt,~ ,!i t lH.t i  i pm!:' l l ' , , , lt~i :4' ,ult :~ti  ~'~,.F V ,hd!',,~:<h'u!'>,t,,ro, 
![A" c .- l l l i  . . . .  ' t i c  A , '  , t )  I ) ID/  l 'q:-I i,.: q , [{L 'HI I , ' , !  " l ; Ih J ] ! , '  I ' . IL". ' It,".t lD i, ~J I 1,,ri,-ti, ,~. i ', !i-,;- 
* ]~ ' r I ; .q t lo  i~ " I~iC'L"JJO "- iA tUrvh l~G ~!i I - , ' l I IpE,  ~llt. {~ ;t ; . ' ,* . . 'k i l~'V.~.  D': i" :e .-" ~!, ,)I r , ' lH  ' l l : , J  
= e- '~'aE ,.r + l,'dt + ,TIV!,/t}} 1 
[ ' , ]  = ( i  - J , t ! )  . , I{I,)+ i . - | '( ,~),lt + 7~cr:A r  , 
cu~ic,:h,~ dew_" css,..ru v,.rific0.t;t l 'cquaziom: dilf(,r~,l:zkde 
7~o'a I~*} +/L4'( .u)  - 5A(~*) = 0. 
Quirt, li vtt, . 'niamo 
,,iIz,) = Clc  <~ + ~.er  " , . > O, 
,toy,' ~1, g2 .',ono k, sol,~zioni del l 'eqnazione 
1 " r  i l. ,~r % := 
Noti,'mm clm ~l{.- = -25/ r  DmNuc,  per csempio {~ < 0, ~., > (I. So Ai .,) --* 0 
per  u ~ OO , M lora  (_'72 = 0. Di OZJlI.St"~IIuIIZa. t rov i :uno  
A/u) -- Ce -~ ' ' ,  a >_ O, !-l) 
,.love R = 1~i b I.L .'~oluzione pusit iva del l 'cqtmzione 
I~T2R '' - :~R - 5 = U, (5) 
, : iob 
/~ + V"f[' + "2 L'rZ j{ = 
O-L 
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P,,r dct.vrmia,~r;' il w_tlorc ~ 5:tlzt vc>:st,,.ntr r/. ,_w.ulm;ia~:o la bin:don,' Mr ~z] iMorno ~,.. 
~). A ~,t!!r'>.R)S;G,.*p,A Colll']'(311{iaiil,J r si~ua~zi,)ni: r. U .~)n'pl)]s iniziale (i e ~b) s)lrphla 
lniziai,: e (p,_,sit~vo. n,;~ " 'piccolo') . .NvJ la sit,~a~V.iOne : .b) i I  .-')~ri~h,.s r:tg~i,mge~/ 
:l!lIIt,.'(]i;tt:llll"llr.~' i[ iiv,'tl,} (}. ,.,, a i)zu'tir,-' d8 , iud -non..vnto, i] proc,,sso di s,;rplu~ 
:::o, til'i,:,~.o P,_.e,t{,r',~ il m,..,t,..si~;~o. [ .-..&ti, i,.ll'..],-.Mcu:'-~ 0_,re s,)11(} .gIi >t~_.ssl in ,.ntramh,. 
lu sitll:(.:,, ,hi, n;.'t (";[i .]tl'i~]izio ,I,:w p;]v,:u',.* e ;~ pii~ ~:,:[ta .qt.)htZiOrle f:~), N~..~.,'.*_'ue 
"}10 
.-1(0} ~ A{.r + : 
,;!)iout'e 
.V (0 )  = l im . -he l - . I f~) )  _ L 
S~;:~i~R'IRto ,iU(':~to iu (,l), w'(li:m;,_) chc C' = 1/ /L  Pe)','i8 
,,;) 
[ 
(}S_'SERVAZIONE i. lii,.;~ ,I,..rivazioP,~...dt,.:'nativ;~ ,ii 1.1) ,_',,l,~hRq~ ,:,,it P, .~<~,:rv.~- 
:.:io~,e oh<. il pr,:,c~_.s.qo {<-.,,-,<u~tl} ;, :m:~ li]aI'I.ing:~[a li~:~it.~t~t e ~:sa. il teor,_m;~ ,!i 
D(.,ol). 
()SSERVAZIONE~ 2. U, :t giu~:{.ific,Lzi,.,t:e !)fit !'ormale ,ti (G) tat lJzzel'~.q:be il calcolo 
.!'f15. 
{ )SSERVAZIONE 3. Lu /brlm,l:~ ~7} I , ,6 ,..-.'s,.,r, trova.t.,a ('{)luc' (R.8) i11 G,.rl~or ,_. 
6hiu r 19!}8A). 
1. Ass icuraz ione  d i  so lv ib i l i th  ~ tempo f in i to  
C,.,,si{!eriruno ,,r:t m,'.t.'),qclu':h,aiui:e ,|i s,,lvibilit,-2 dil.,,!nic~ t, 'n,[)orallVa, ~iow: l:t 
pi'otezione ;, !.)rnita s~J|o lino :d tempo T. Si;~ . l (n .7 ' )  il pr*:n,io n - t to  >.ingo]o. 
i)os>iatno ,'O[lsifh,t-Are Ia Im~tezion,, teI l lpOt:t i te:t  come una ditr,,r,,n::a Ira una 
i-,r,Jtc::ione ,liff~erita ,:hr CVZllillcia flJ t,etnpo T. Ne sOgllC ,'hu 
.If...,T) = .4(u) -,:.-'*"'S A(x)pf.r; ,~,T)&:, 
) 
d,.}vc ! / J ' ;  il, T), a: > 0 indic~ la dcP, s ita d~,iIa distr ibuzione ,:tel s)n'ph~s m,~,_Iitica~.o 
~d t,_,nlpu T. Fortl)ltanlt.ll{',, 'si.'qta ) q|llit fiU):,ione cspJicitA ,li qucst,:~ <ten:dr~u 
+ P-~s'"/~-'r~(,c; -u + y.T+ ,:~T) (0) 
~.v,.,!i f , , rmula  ,9 I ) .  ~e;:ivne 5.7 ill COX e ~\IiIk, r r 1995)) .  ( ) r~ >.,,.~(itui uno  (71)c 
L'.'~) iP r Di co~.~,,~!leP;:~ ,lobBiam,, c:dc, d:m, )r,. inr ::.r:di. II ],rirni ,b~e t,,_~.~s,,m) 
1 2,') 
css~_,re c:d('.,lc t,i ,lirct.t:ml,']li;c qe.<~uiJ,.lu l;i 12;} , '  <_tii J-. - - /7 ,  viat,) oh,_' 77 .~c),[,li.~i.cl 
I'.S). In <t~i,_~t,_~ ino,  lu ,..Dt~.'ni,~i]iO 
.-t(.,~> T)  =--  ' - '  
] ~ , ~ v" T 
w i  
r Lr )V (  ' 
! 2s~ --,~F [ ' "  
I' t '  i 
1_7:-,"t'Vi;t; l iO i I re  
- z .  ~ h '  ', 
.1 fL -I,( "+ ""  ,,1 '1, ,,, 
. . ,  ,' 
t 2/~ (&_/ , , , , .  
R -:' 
1 ?# /_~,.(' :~ - s, ), 
A> 2/1 - ,-~'ii' ,Lr 
__ v 4 , : ( f ;~_ . , ) .  
m,_.dim!te (5).  P<)i, h i i . ( 'g ' ran,]o i,s I , ;u l i  i l l )  ~,i {en i ;uno  
[ ("+'"/] 
/ = ,7(: 
i i" -~ I '  ~ .{~- ; r  p ' l ' . c r 'T ) , Le .  
- -  ~2 . r  
Infine l t . ; iLt l l iO I ;}) ,  , 'P I t  h; = ~ --  ir~, ,: d,.t>o qmdche :-,.mi~liti~';=:ti,.,;m . ( l t 'n iau :k ,  
') L :7, /~ 
'< (~- ~ )';,i,( - ' "  + ~ - n , - : l T ]  
7 ' . Tv~- ) 
Sosfitueu, io qm'.-,l~L ~,,q,rt',~sione in (lII)<.,tteni.'ml<~ i] ri.~'ulti~t~).-:~,gtmltt.,,: 
~ i I '.. 
TEOt{EMA t .  
..t!'.,j, 
( ) I- e- '~'r  @ -_~rJ. - i (1 '  
+ '~" ,'~ v"'r 
_(~+; ,,).7 ,.!i~'-a'l",,,( tff - A',v":)T 7,7~ ) 
1;;0 
P~,r ft[l: i]]l/str:~Z~.Ol~c nm~,~er]cr~..~tlppol l i ; I . l i lC,  ti ---- ~_~ ~ ::: 2 c" ,'~ ;= II,Q,5. L3. 
'i',cF,ctl;~ i f,~l'rli9 ' i1 pr,, l : l io i:c,t[o .-hltotcJ A[u. , ' l  ) per  , l ivcr~i v'.dc,!'i ,l~q ,qllr- 
p]us iilizl~t}c, Cs. ,. l.~. ,t~n',~t,% ,lcll,q proto'/_i,.m,~ 1". L:~ Fi~q:r.'~. 2 nl,J.,~l.nl., l)cr ._>li 
,,t,-::~i t-~,,.rrmictri, ] t)r,.,lilio ncfl;o .-,illgo/,~ coin,:  ftm:ciono ,1i 7/' p, ' r  , l i 'r vzduri di 
' J [ ' abe l la  i, ] ) lC i i~io  :ic't;tO ,q:'<t'-do i :cv ;~.,~,~i,:ILl,~:'iOiiC' ,1i , ' . ,Avi l~i l i t ;c <l in ; ,n l i<'a  c<n', 
/t = 1, <7 --: '~_ c, .7. := rl.lj5 
'.Flit 
1 
[tj 
15 
2O 
25 
,_~ 
1.1_.i56 
!. I()51 
!.5 13:5 
!.l,2fJ l  
[.b,gS-1 
1.7965 
1.5219 
1,~290 
I ,S31 1 
1.5322 
~ I. ~.1..']2 
[L(itiT~i 
.T92:4 
rl.,-]'~17 
o.<,i229 
1,0275 
1,0517 
l .I }61 )5 
1.1)6/5 
U. 1 17.1 
r L'2953 
~/. ,'~!jT' 
.h 15.:.:$ 
tJ. l'_)O~ 
~ J..]',b.i 7 
I).(~(1(12 
0.(5122 
tLOl- l l  
q).Lil5Q 
i ) . l ) . l f )8  
~). L2J)5 
c i .:~<_' 7' l 
' ) .33t)8 
0.3.167 
0 .3539 
0.35443 
q),oo73 
! l j  },l,)1_) 
i l l  ! ,)"> 
t). 1327 
0.185~ 
(c2'.}OI 
tj.2lj 1-1- 
0.2058 
I).2(t6.t, 
c)JbOIT 
I 'lj I 15:~ 
il,li:~ !t) 
q!.i)5I [ 
q ).OIJS,'-J 
0.1 t-15 
0.1179 
0.1190 
9,1196 
1.8 
1.6 
1.4 
i,2 
.4 1 
0.8 
0.6 
0.4 
0.2 
0 
0 
F ig .  2. 
f -  
,-/ 
* 
/ 
/ 
i 
/ 
/ f 
5 10 15 20 
~u=0 
u ~-- 3 
2,5 T 
Pr,:!;~i<) ~,'t.t~ :dli~>,u]o ]~.r : .~k 'm'a : , ione  ,]i so lv ib i l i t i l  ,lil~;mlic;~. ( :omc 
fiuezi~me c]i 'T ,_'~m/t = 1,cs = '2 c' , )=  qLqbS. 
l : J i  
5. P ro tez ione  d i  f i _mdi  d ' invest imt .n to  - -  ~.empo i n t in i to  
(_' ,0n.,d,b:ri .m,o n:t  f,o]:,h, , [ ' i :~v, .st ivt , . !~t. .  S . ' i : t / . ) t )  il val,. ,rc ,!i ~:t, re! i t& ~ti ft,,~,!o ,,1 
tr [. ( ' i  b ; I s idT /10  .':,tlt l : l ,~,]ff[ lt~ o[3. ' ,S i~'~ ,[ i  IGOtcJ  [JF,,.a!,Vlli,lll ld :2l. ' ,t l l ir  
]P f t )  --: [' :.tl)* i," .... W~' I  ! ._' II, 
' l , ,vu { iV( , ' r  (' ,!n I,r,.,c,>'.~,~ ,ii 'vVi,.:,,.r > ' :u . ! ; , r~ l .  t ,~t!-i l , .r; . ,m,~ it~,,[ei't, ql':at f, r.',~ 
.l ' int,,r~.~..'c ,'e~.s{a{:':<' >,'tt:~a. !'b., 'hl, ,  *" > {). E !,g'G,t', ..1'-.,, { , . - - ' t  b ' ( l )}  2' ,tl.;,t ~ta:  tia:,2';tls~. 
p '  ' r  
I 
i t - - r -  7~,T: 
t , ' ; L ' : t  ~li l! lt : l~,lts, I , '1~\,1 t , , '  t ; , i , , , i ,  t , ,  " : , lab'  :-~',tt;'a:,~ 9 , '~,t :~l ,~ , . ,n ,  , , t  , : ,1 t,,~,,.,g,- 
;~:., ' |t[I  ' . t : l ' : ' :Y'!t ;~,, ir .  ll(11 L'q.;; ! i  ] lq ' . l \ ; L !~ ~[~t, { 1 '~).  
t)]':~. (Wq]:~i~'!,iri:~,lP.t~ IH? ~-' ~lllI'~.d:t r V}lC ~-,~llIt~i:l, tI v ; t l ,  q'~_" qI;.;[;.q'iG, 1"{ [)  i l l  HI I  ~ ;~,!~A'o 
tmir; 'a- i , ,  ~uo<lif'ic.t,.) P(t)  n,-[ ~i~,,io >,_,~:~u.l,tc..'-;i:t [ ' t i l )  -= P ( t ) )  ,. ~,~;', A" it , 'd,. , : ' , '  
rn , i t ;u ' i , '  p ro t , ' t to  (rl < A" :2 b'(~l)) .  Se /T i t )  .:- k" iat ;tlt 't l;t l  in t , t rv :d l i  i l l {, l l l l  .... I1 
I 1;;>.~,3 iFi;~.llt.,tllt . . . .  li r , .wli l l~,ot,tt l  Iti { J;'(t} . i. i~t , 'at ico .'t ,p l~'[] , ) , i i  { b'(,~.l}. ( !uand, )  
~ ' [ l )  .hOl'il,.iO l ino  ;~. ]'.', ..-.i :t,_,j_."iu~g-,-rk l:t .,c, nm, . i  ;toc,. . , .saia ~!i dvta;trr,  :ut~i~.'h,_" ,/"ft ) 
N ,~t imno ,'l~e r ( 'Ost l ' l l ' / . i~>llU i~lltJ t'~-.,'-:~"'e ,'r.~tiv.g:,1.;~ ;tl ",'~.t~t.,_'.'-t,/" , [o iht  ~<- 
::i,)l lt' 3. E .-'ltflicie~;l.,: 1;orr, '  .$ "= v. ,_, 
,, , - - ln ! f /N) ,  
::r t) = h~l'F(t)/ N) ,  
(r~:! = In(Ft.'. )/ K) .  
,. un  f --- F( (b) ,  
Sia V( f )  i! p t , : zz~ d,.1 , 'ont ra t to  e .g;~ V(~z). ,. > tt, l., i ;mzkm, .  , i , . f in it :~ d:, l l :~ 
r,. lazi, ,v.e 
"~'I . )  -- V!J'). 
Bur  u > Ib, la. t~u~.:;ionc, V( f t )  ~i compor ta  , 'omc, la  fm~z ium'  _.l(r m, l ]a  s t , : : i o .e  :}. 
Dnnguu '  
~'[~') = Ce ' - /r  ". k O, 
l:.,'r ~ma upl) ,u ' t . l l l l . t  cu.--t ;mte C .  9,e .'-;l_l:-:Littli;tlllO li ('~11 '.'" t_' ir SL'CUll{t') (12)  i~, (5) ,  
', , -d iamo , 'he 
2c  
a = ~c.  t 13) 
l,'tJ') "-.: ~.~t. lhlft' I~'i) = C' I I ( / J ' I  I~ , f ~_ IC. 
Nvst.a ,hL c ic t , , rminare  iI x'~ha',., , i d ta  ,..,,...t::~t.,_, C.  t'c.r i,: -b,,,su l":i~.i,~,L~i ,'1],_, ]J:l[:l$,_% 
p,)rt, t to :t ~N}, : , Id, i :mLo 
V' IK )  = -1 ,  r,~ t) 
: , ) , ' j  
?,t,: "a,~.u~: 'ilt" (..' = h" .'R r. 
= . r  Ix',  
,, LS} 
6.  P ro tez io l le  d i  fond i  d ' invest imento  - -  t t~mpo f in i to  
:~:l~p~mi'ml,) :,ra ,q,t. i:~ i~r,,t,...,i,_,u,_, , ! in:t l i i i~ n. ,1,'1 f, lll<t'~ "'.]'L :-':>1,, I 'n~i,~,r:u:,., - 
r : l ' t~" t '  L " ' [  " t  ~[ ]5 ,  l "  [ J  , :'1 rr a#: I : l i P ! ' "  I ~ ~ " ' r162  i " I :'', ~ "1 '~,  liP" ' r ~ [ ] 'T I ; IV ; r 'E t ' "  ' i f ' l i f t  
t )~: : :urVia l I lo  ,-]:u 
g 
W~.,,/') = F('.d . . . .  ""/" / 1.' C,',lp (.,': . ,  2F,, cx. I I . ( i )  
s0 
t'l)iI "]-}I U.) COllie ill [ 15) U [112:; ,b ' . j ' )  CO[IIU ill (9 ) .  I C.', lo)l i  Ci~' ta~ r i , - . -u l tam)5Ol io  
,.s.~,llZiatmcnte l:gmdi :~ ,tnclli (']:e hmmo p,)rtato ui u_,~>rcma l. Pcrci6 pO,',hiilllIO 
~ti|iz:mro il tt,or,_~lll~ 1 :~pportzmdo lc sostituzitmi ,_)pp~rtunc. In qn~sto modo 
~.rovi.ul l lo cho  
~T" - -  i ! - -  +,. (,_ , , _  
,,v'~ I (-,,_ / 
- t',_',-",I~ _~v~/ .  ~ } . 
~'on R ,h:fini(;o ~ia (13). hd ine c~I)rilniamo ii pre~:zo in termini rlel ~'ulure inizialc 
f di nn'unit.?t di fon.Io: 
TEOREMA 2. 
,.(,.),,r (',1, " ) 
= 4, K/ f )  + -2c~-Tr R + 1 } 
Ytf,:c} ~ ,.f ,_~vT 
+it" (, 1- /~l ) c-"r ~( h"]q': f) ' -~-~2T(/-r  
(" lm X/'j') -__~.,~..,-/-'T( ~ + t_) ) .  
P(.r ,m'iHustr~ziunc imlm_.:'ictt i~-'ondi;uuu f = 100 u ,:r = {j.2. LP t. 1;,'fi," 2-5 
' i,ilt.llt) i lm' : : : : i  d,'lht :,,.~raa:.:i,~ i ' , . r  x" = IL I I I . I ) lP2,( I . I}:~. [).!J 1. [.~b Fi!ZlII:L 1} IIIUALI';~, 
l :~:3 
,b5 
,lO 
35 
30 
25 
20 
15 
10 
7) 
0 
2-------/ / - 
' / ~//  
//'" I ] I 
0 5 I0 15 20 
K= 100 
K =95 
K --- 90 
K=85 
K = 80 
'i '  
F ig .  3. Prv:'7o ,k.l la ,g:Lr;~_IlZi~t c ,dn ,e  i'm-,zione ,li T c,m ]" = 101_),rr = 02  ~., 
~" = 0.I.)4. 
per r = 0.04: iI prczz,d "lclla ga l ' t t t t z ia ,  c t Jn te  fm~ziOllc ,li 2/* per  div<m~i v:thlri di N.  
F ino  a f -- 1[)0, il wdore protet to  K ,_' il prczzo pos.-:otlo csscre i :~terpretltt i  come 
percentua le  del valore iniz iale , k,lt"mfit5 di  f;>n, io. 
7. P ro tez ione  con  una  fo rza  di rend imento  garant i ta  
Cons ider i :mlo  ,)r~ m~a g;u'a,tt;:it~ pih Fc)rLe ,[,)v,, i] vP, Iul'c ~,;~r:mtib} eli un 'un i t i t  {]i 
fondo ~d tempo t h/-l 'e~ a (O <4 7 < r).  Dun, lUC, se F ( t )  > [(e "~t, i tas.q i.~t:w.t:t,~,;i 
,Ii remt imento  ,li _b'(t) e P f t )  ~,)no gli stcssi,  c qu.'mdo /:(1) raw~gflmge it l imitc 
I-(e ~t, la  somma necessari ;t  (]i d0ll;t,ro o for l , i ta  di n,odo ,_'h,: il vrd,dre ~,.'o, lifical.o 
, . IdPunith non ca, l;, sot to  il ]imit.e. I proevssi  {F ( t )}  e -1.~(,+.)} po.~son<o retch,_'. 
cs.>ere sprcssi  .-.econdo i] l i l :guaggio , ]d ie sezioni  a ,: 4; , lu,,.<t~r volta, pon iamo 
% 
u. )  = l~ (P ( ,} / ( tc~: ) )  
=*t + ( I L -  n)t  + nW(~) ,  t~ I ) ,  
/~(t}/ ( / ( , _ :~' ) )  : t > ,). 
Poiche il procP.~o 
13,1 
Tabe l la  2. Prczz,_~ dclt;_t g:,r:li~zi~-~ c..~n f --- kI~L ,r = ~.2  o p =- {]_l*-f 
1/12 
2,/ I2 
: ; /12 
-1/12 
5 ,"12 
6 /12  
'1 
2 
5 
}tJ 
-< 
t}.';~s 
ql.I}IO!} 
I),(j62d 
{~. 1526 
~*.:';~)35 
tl..I7,1f; 
1.7709 
4..1{1~1 
1qL1:{73 
';,.~13!)] 
_C}.'71:~ 
22~,, U f1 JI) 
{).0q)65 
O. 1093 
0.3240 
I}.(;313 
0.9659 
1.8180 
3..!2.~9 
d.9281 
t 3.7O.'3 l 
]tL. ' l ; , ;8 
27..g!e~5 
:3~1. 7063 
,).i3{~i 
0.6388 
1.2463 
1 .,%78 
2.-17~)6 
:UbL,_'51 
6.~11'20 
1(}.3tt8 
f8.112,57 
22-1 .TDi ~{) 
"'1 l.{ i <' f  t 
}t }.,I. -if II) 
1.0797 
2.3761 
3.477~ 
-1.-la70 
5.29,13 
~LU732 
9.7.! 76 
1-1.GSd0 
23.16;0  
:.:I~. !51~.i 
. [2..</:,~b 
t .51b~) 
t;.P,359 
7.7()6'.) 
,5,,~] (J3 
9,:~376 
10.723a 
1.1,7931 
20.1295 
2!L 171t) 
!:, :~ }'i Pl" 
,5(~,r) l  i~ I{) 
Tabella 3.  P P( ':.';'() , t , ' lhu .~.;'tl'ltllzi;~, o :]" .ff = ][)l j ,  o ~. (f .2 c f ~; l!.()3 
7'/K 
9 2 / pe 
8/12  
-I/'12 
15/' 1 
1 
'2 
5 
It) 
2al 
2",.' 
bO 85 :,~(I ! l.'T, ]{}0 
(}.(,o{ll 
r),q)l tfj 
0.0(;66 
0.i7.13 
0.5111 
1.f)2!)9 
-1.6.9U7 
11.7U 13 
IS.914;~ 
26.:-,91}i 
:i8.1622 
qL{.J68 
I) .1148 
IL552(I 
,).6U?I 
1.0eaa 
1.899b 
:D379,1 
I .,J [ d t )  
15.5]'02 
23. fi01 )8 
32.2!t92 
-14.4fJ75 
~1.1347 
{).t l572 
1,2"~05 
1.0153 
2_58.1l) 
3,1955 
q ;.376(I 
11. '267 
2tj. 1716 
g,>.!}.ld4 
as.al,.,o 
51.2289 
1. I I j /7  
2,t316 
8.07 12 
1.5738 
5.4712 
6.29O5 
1{I.219{} 
!5.6385 
25.5457 
3-i.flU!Jl 
-14.!)490 
58,~J.132 
-1.561;:~ 
G..1212 
7.8352 
9.0180 
ltU)526 
lh.!;81S 
l:-,.a 1 :J.5 
21.171._'5 
2, I. 7223 
-11.6962 
.52.282-i 
f~6.fk;67 
6 uua w.;~.rtin.-Td:u ~':" I,' = r -  :Lo2. lit. b'.%qlC the  .,re'he 
I ~.--~r'--g I t+;- ; ( , ' )  1. 
'~.~ I 
,', Illht m.trl;iug.dlt. P,w'.-,Dt.wo ", P _ " ,t~a.,~a u.-;.'m: l,_' t', rm,dc E,  II;L ~.c:~.~,0]]e pr(,ccdi.{lt~ j;.i,f 
l ' ( . / )  ,: VI f ,  2") sostit .m,n,io ,' con il ta,-.,'o :~,,xlificato ' c - '% 
J o f l(Jl). ]] D;.'u~:."o r]elJ,'~ ,4.,iranzia c~,la. ESE_k!PIO. Prc.n,li,'~m,~ ,7 .= d._,'s" = 0.1~.l c
-. = II.r)3 pu6 c:<.,,cc oLt,.m:to ,i ir,:t.um~cute , l . l la  Ta]~vlM 5 ,Iuw: ;" .= 0 .0 .1-  f}.1!3 = 
d. l l l .  Per  ~.*c]J.l],iu [I pI'{I,~e.P'H t',t.r 'l tZ* rt ,l~;~.[':[J~]Zia~a {~i 2 ;lll lJ], ( " , | l  J~." ~- !),5 O ~' = ]'b I},'~. 
, ; 7.71:25. 
];;5 
Tabe l la  -t. Pr,:z:.:o ,Mh,  g.,,...u:::i,:, c,m j '  --- filch, cr = qk2 c ~" :-: 1.02 
T/ ! f  
L/ 1" 
G' z ]. "~ 
:~i/2 
-1/12 
:-V" 1 '2 
' , /12 
!t) 
,2  
,.qj 
~u~124 
~LUT12 
~1. I , : ,87  
u.35~ 1 
rj.5 199 
2, t q ~t)+5 
13, l 7B4 
"2- ~ <2;s 
(;-t.(i~ {lij 
55 
ILOI)71 
U. l'_'t"(i 
f 1.370!I 
~1.70.17 
i,~1836 
i ,-1,_%6 
3.95{hJ 
,~.2733 
17.6586 
"29..:}:.4: 
72. U.q{ ,) 
:00 !r5 
O.13!)l 
Ik6813 
1,3-1,'Cl 
2.7015 
:;,3 l,b,5 
(;,7,573 
1 [ !1943 
i 17 7l 17 
! ql .~t{;t)(I 
1.12-11 
2. ifJ-l'L,' 
3,673 l 
4.7138 
";A526 
6.51:!7 
I~LGg~3 
2R.171:t 
hi.'2;YC 
-,-,.t ;2 15 
] !i~).251)~1 
t.{.,l}.ii I 
1r).2721) 
I ! .2,hill 
15.,_%:~ U) 
22.2D)3 
?,,1,,';279 
r7 2:}I 1 
rV_' : !I,C 
l qiCI.U(JlR) 
Tabe l la  5.  
"r/K 
1,1 I2 
2/12 
3/12 
4/v2 
5112 
6/12 
l 
.5 
10 
L'0 
y.3 
i ' r , ' zzo , t,_1i;~ ,g:~i" lllZi$'B , ' r  ~1[ j "  ---- l q J f L  . ~ " I).(}1 9r ~ J , .  C l" ,:: 
i 
N) s5 ] 90 [ 
il,(l~)(jl lk0t)7-I 
qU)132 0,1266 
J).I)760 0.3905 
t I, 1998 0.7440 
r}_:375G 1.1 [t;8 
0.5913 1.5758 
2.2837 L2:363 
5.~!}16 9.(P243 
15, i719 19.9862 
27.-1617 33.19,17 
-I4.9721 52.117t 
113.1084 156.7323 
,).1437 
t k 7i ,~2 
[. lq919 
2.1tb2 
2.$231 
3.5~)71 
7.1562 
12.9165 
25.1~2I 
39,5U00 
5~,7.%3 
t 7[ P, 7630 
'~5 I lq)lJ I 
I .bl6U t.~;-171 
2.55 I~3 G.5!)-l~ 
3.77.17 ~ t 979 
-i.l'~5711 !3.37i:6 
~.'~:{8.5 ll) li),i:) 
6.7-130 I [ .51,57 
1 i. 18~57 i6..1088 
t7.7] 25 2:~:4'..>r 
31.0586 37.5072 
-16.:3676 53.7858 
67.8779 76..1700 
l,.q.~, i ~91 20tLI l{,tllr 
8.  P ro tez ione  s in te t i ca  d i  un  fondo  d ' invest imento  
9 " r ' IJn mOdO pc't" :~Lten1',rc la ])r~)f('ZiGq:O r ,~[ IKll iCIM:]O (I ~P, :;~Q1:m::No ~: :l~ar~" 
il p~rta.tb.qlw n tdir come str:a,?Kia d ' invcq . imeut , .  Con~i: ier i ;uno :u: inves~.i- 
Lore con un capitaJo inizbih: ct. = f+ V! f ,T ) .  ]llV~,('o , i i  , cqu is tnre  i:~ i~r~,t., ::iOllO 
r J , 
{ t , : t  1111 . ' t :~cn~e z .b : t ( . r l l o ,  h :ve>tc  t;t 80111[ l lP ,  u it Iu , . t , i  II111t. htFa.t.,.'gJrl, t 'hc  [~C;:'IItC'~.{/L '.11 
t,atale ,]egli ~Lttivi ,ti o: ,rr isponctere, a qualsia::i tempo t, e.6uJ.tm.uente :dl:-~ sc,lmi, a 
,k'l yak,re mlitc, rio mod i i i ca to  u ,lel prezzu ,M la  r in ,anente  ,4 tl';tllZi~t: 
. l r  fi '(t) 4 V(F( t ) ,T - t ) ,  {t< e <- T. r 
Lzt >t.r:4,,aia ,:,,usi.-_'te n,:lto st..mlzial'u ;.J] tc intm t laL dOIIIlII.L 
h';l (1 + T- t l )  
1:35 
pcr l'inw:stilnt.;it,_, li::chi,jso, ,_' il (.op.ph:l.,ivutc,, ]at .. ,ll.!ll.t 
: VIF( ,}, ' I -  ti - .~tt)t.?r ~). 
per l ' iuvv.sqmcnto Twi,.',~ di :'isvhio. Q~I,',~Lo ris~lt;tfo (,love il p,:dice ,f iuclica !n 
,h,riv;d.a t,.,r::bde :'i.spettto ~ f )  .-'i otti,,ne ,.1~ u..~a ,,'ornmht molto  :~,,t~ ch,_' .d pub 
trow,~re p,'r ,...-emilio ctassilicnta ,luale formulat t 11).,3.6) in Pan.jer ,'t al. t'lg9R), ;t 
l~C_.-inrt !t5 ,ti l';:~xtcr ," i-l,:mfie (l'.}!)(j)o uvP,;~ :,~';don,_. t~.;~ ti Dr (lq[10}. 
lq,r t:~.~mo~ {itit ti_,~t, gratic:t {~, ~vilza. p:,rdita di .genuralit.h) pun iamo t --- ~. ~O(O) = 
j ,  .4(11) = and  :qeguito. [):d T~,orema 2, ,hmo ~pmlchc >cmplitica::ione, o t tcnb;mo 
t;~ t; ~rmula: 
9 . ~.-t '1:~/'(/r', -'- -,~-f(t'{'-:-I, 
, ,TVT 
(h l fh ' / j ) -  ~cr:T(,r~ + 1)) 
_ i I ) ~ -7~.___  
,'r V'"~ 
Lz~ ,%l'at~'gi,~ b ,0m~,fi ,ti iliV,,.~tire l:t >,.dll'll.C~ 
_,>[ hdATf) - 89 + 1') 
1 
t18) 
t:cit':~ttivo ri:schi,o..m. ,, ]a sotmna 
( I+~I ) I ( (A ' )  +('ln(l(/f)+4c/"T(R+l))' aVT--- 
+ ( l - ~ ) ICe-"'r'~( ln(K/]') - ~ ) 
(m) 
in clueito privo ,ti rischio. Not iamo chc questa scomposiz ione ,li tobde degli att ivi  
ia dschiosi  e nor, risvhiosi 6 ditferente da quetla in v~lore unitar io modif icato e 
prczzo , h,lh~ r imlmente .~aranzia come in (17). 
P,,r protc.zione a tempo inlinito, h.' ,,spressioni (18) e (19) possono essere 
.<emplific:~te l lotevohnente. Prendemlo il linfite T ~ ..~ ill (1S) ,: (19) vediamo 
~']~e It" dl~.e COlZ,.[~onvnt.i soIlo 
I~." t h'+l 
(7  9 
r2l) 
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~,r  'lr~'ll!u~r,i'~t:,.'JuNc ]illl]lLq'Jr plq'~b[i:,l~:lO ::  = I).~. 0 r -: ().[}-i ,"cstt!t' lic']~,:L 
'[',~F,,,II:: 2. L,: ~ l . ' l l . : '  6 ~lu'r f -  -= i,)0) .; ,~ ,pc;" K ,= 95j i.~,~-.~:'auo ii ~,doi'c 
'mit , , . t io  ,l,_'l ['<.,ili]O ,.-,.lille t'!lli$_'iOite ,], '] b ) t ,d , :  ']"<-' it ,tU<Qv'i ,_ f , ' l i l i JO  ! ' i~tam,  t~f,: , l]  
-'.'rAn;:i;t,. ci,Jt: J', ],: :,cill];",l,'-~l]( ' t i i  t ;  ~a- ,ff-[- i " ' ( f ,  T -  t ) ,  ,";;/i-]l;. ';tl l i Ic,l ltl., I:" 1" l l i i  ,]:1s 
9 ' : : I ra ' . :  ,!i a. il ',r.,IOr,' ".liit:u']O ,iCl f,m,l,.~ ,' ~li;;l flli;zi,~n,.: ,]O_WC>,:',.'.It.,: :-,] ~. ,1,.'I I ,qt i [ ,u 
ll~::m,,_.nl,: ,li L;a::mzi.'~ 7" -  ~ ~'i;z ,IM ".':d,,rc I,r,.,t,..tto A .  Qll, :oh, (. s.,tt,'lii.,.a.r,> 
,.aci ie , i : ' d  ,~tr.'~.'ici <tcilc Fi.<nrc-1 u .,. L,. T,!b,_'ilr' 7 {i>or K = 100) <.. 9 (l,,_'r A" = 05) 
;ll,.~sltlall,) tu l ip '  ,' .',[hi<> cc>:druif-o i[ l)O:'t:d;~glio l'C'filicrBitt*' +: ,.'.-'IJril!ion,.J !:i .q:,lli!rl.~,l. 
im.',,at[ta, li,..ll'~ttiv,~ ri:;chioso (v,.,li I181 ,, ~20)),"rl l :; l '  Hlllt por,, ,  lltll,d,., ,i,'l r,)t;d,: 
h'L>.li atr iv i .  
Tabe l la  6. V.'docc. unil.'~rio ,h:I t'olid,j t'tliilt, t',ii,zionc ,1,:1 !.,ohdc ,l,.lzli ;lte}vi c ,h.l 
t , 'mpo r im'u i t ,n r . , ,  , l l  .a i , i , ) .z : -d ,  con  A"  = I lH) .  , r  = Ik2  ~' r=  II ( i l .  
I , , ," ! 
| 
12,5 
130 
135 
1J5 
I.%1) 
t55 
] 60 
lu5  
] 7,O 
1 T5 
! .~..0 
t,.'35 
190 
.,:. , ,  , t~ . :' " ' I ' , . /~ :  . "~- '  
100 
t20.c'..~ 
t30.75 
139,1'1 
116.~0 
153.89 
150-62 
167 09 
17::;.:i6 
lot  t)3 
12:.77 
I32.18 
1 i0.23 
i 17.56 
15-11 I2 
160,97 
1,i7.27 
173.:19 
179,36 
I 1,5 ,I iO 
125)4-i 
131.27 
1-l l ,7i 
1 ,lP,5,_~ 
155.07  
161,29 
[ J ~i7.:Ifl 
172,.16 
} 78.90 
J l~ 1.5-1 
l: ' ,d.15 
112.,~,i 
i.l'J(l 1 
15,~.1 l 
16ij !;1 
165.55 
172.06 
177.5t 
1,3'2,~.~ 
1,,8.13 
i 
- i :  I - 
I0s []6,22 
i i r , i , l : ;  IL!, ,C2 f12',,'-,'7 
l -qt.!)[  i I27.F,,'~ J 131.U2 
] : j l . i j l  t 13 1 .1.I / 13',-.15 
I !3,', ,1-1 I 1,10,75 1 12.!i 
' ' . ' ,1 .77 [ :16 -77  l , lo 18 
150 73 ~ 152..[[ b53. id  
75~ 1157,'15 159,16 
1162.17 I163.37 l t ; t . J8 
, Uj7.ijt; I it',5.7r 1';.q.53 
IT3,tl4J -:',Oil 17.I '..15 
1Y;J,b5 184,~0 
I ,., 
,u'..',T-, i I I.'.)l 
'1: . l~7 fi l l . , .6"< 
112.,z,L: L ! ] _' ;,;jr:, 
i V.?,-,,:',.I J ] "!).6',~ 
I;~:CU'/ [ ' "  ~<" 
] X',.L:fl] [J9,9:4 
1-H.97 I 1 ;.6,i 
[ . i ' j .75 ] l,.t.!l!~ 
15 L,~5 lU l  D l  
159.9t  I60  
I ti4,U, t 105 
lb9_!)6 I : 70 
17-t_98 175 
! T]I,'P.I 1 '.4Q 
[ ~-', ', ~!) h'i5 
,H<" ,,', 
I I J.L.2 
I l'j. i," ~, 
!L'i ~'2 
ILg.'l" 
] 3 l, ' ,ql 
1 ,lu 
',-i 5 
l ,%G 
155 
l i d )  
[65 
17i) 
! T0 
L ;4,,q 
] % ) 
Tabe l la  7. Inw,,~i; imento r ischioso come percent .a le  ,:!el to~,t,ie , icgl i  at, t iv i  ~v,l 
port.~foglio reT)lic;ulf.C COIl iT( ---- DIU, o" = I),2 e r ----11.04. 
I lr_a 
t t20  
::m - I - i i~~s 
l:s5 - I - I ~~-us 
t-10 - 130.91i J/'~ 72 
i . i5  - l~TmO ~.17-17 167..13 
x~o o K~.,~IS;r.~IT.'J.Tr, 
155 :ss.sz ],'<~.r ~> [~-i.2,+J its ~.,i 
iuo :r,.lr I~ , ; '~ .~T lamas 
17o 5!).(i.5 ]tiffs4 JzT~r, JST.7, ~ 
i7".5 ,c'a.>0 1T1.74 IS0.57 [SU.7-I 
l.S0 ~r.ro/7.w., ~i  ,.~:;.rn ]',L3~ 
~.~.~ rn.m~ ler.oo l..m.,;.<~ i,.c..n 
I - I - I - t  ~a ls  ,,'zt,~ 
[ ~ J . . ~ . s  ! ,~ :.>1 
l ~  107$5 :v_l.Tr 
I ~~, .~. . l< , "  .,>,J.,,~ 
1 ~ , 7 . a t  l'~.<xTr hl~ 
[ ~ . t *  I'.itt.x,; iu 9 
[Uq 
51.;. 02 
,41. t,_i 
91.39 
9.'4 09 
99. lO 
LiP 83 
'Jg.Li5 
99 99 
10r 
h;o  
lO0 
] O0 
lr lo 
b[lO 
:llLI 
l.HI! 
1o8 
Tabet la  8. V:dore ,n:itario ~[el rondo co inc  f~,nziuhe det tot...de ,l+.gti att iv i  e d+-i 
icq![Do rim.'mcnt.v di g.cranzian., cvn A" =-9._-,,rr =: 13.2 ,.. r - :  fI.I14. 
i 10  [ - - i ,tO ,~8 107 ~1 109.38  
11o I - - i - I - i - Ioi.:~1 i l , ,S8  !13..-9 l i . i .~t  
11-7 . . . .  ! -  - 2 - - - 106, /6  111 .7 '  lhL l , ' j  t ' . : t l . i7 [2:;.t',,I 1'_',1.77 f2,.' 'i,_i 
IzO - - ] - 117 ,39  120 3.1 123 .67  [2~LiJ7 129.1 ~, ] '2q. ' Jo  i:.',(I 
" ~ ' I ' , "~ "~ " 130 .2u  l',J2.t; l 17-1.5~ 134.95  , ] 35 1,$  - - i 11 1. k) . _o , , l l j  1_ t ,,'51 
i I~J - 110,,:~0 1:2-%5o i:f2. i l ]  12,1,12 i:~6. ~2 1,t,4,30 l:j',).Tt,t l:~ll,>t8 1 11[ 
1-15 [i0_~.7,} llel,~ lai.::6llaS,Srll:o.r,(; i.<2.2-1 1.!'1.77 l i l . ,~- '  1.i-i.gO l lO  
150 120.,[e, 1130,11 1,'j,$.l.~ tt.;.l.ua [1.a;..,.i 1.17.~, l l - I . i 0  l l ' ) . ,4q 15rj [50  
155 129.-II) 1J7.6,~ 115,o,5 /1,5o.,,,-., i 52 .11  1,53.32 151.24  l,qd 93 1,55 155 
1,,,),,)- IO i  [60  ll;Ca 137,2 I ld , l  ~:,_q 1~,1.3 '~ / 156.54 157.;i-I LS,V,.ti7 ~' "~ !,59 :,6 
II,, ~; i1 [1,16 n'.',1.31 ',r,7, t'; ],~2.[~1 116J,'~7 1:,:).',~,5 l " , i . , , l  !4L ' J : ;  . : ,A lI,,-~ 
' . ;b  i 1.3[.:.t7 , . .7.t,f ;  1,4.; .~.[ l i ;7. ; ' ;  f lY  .l i~,:t IT [c9 .71  l ,v ' "_ . t7:t  17't 
1 . , .~ . , , , k - I  1 t i t  i , . . .  I 1 , .  ,,4 1 1 .3 l  1 i . : -O 1 / [ . !~:1  } l ,b  17.5 
I~,U :dli~&: _'6:).>AJ t ' . t  75 ',7,5,25 178.91 l lr:,~r 1,7 i "l{Ij ] 4~:~ 
t,",5 [ !'70.LO !75,t ;t i  1>o.#',1 1_v3,51 [ :8 1,t,9 lx  L58  { 18-1.~9 1,~<,~ 1r45 185 
i'),) l l : ,<m, l.sl.i2, lV.O.s,~ i._~u.7- .,.i'~:~':l , l.~',,:~> ]_l*:*.v~ 1,.I [ ! ,  l~ ,~t.. 
Tabet ia  9. hlvcstimc, nto risc'tdo...o CiJlllC lse['o-[itu:tle d,,l totak, ,icgli .,teivi l~ct 
port-fl<,glio repl icantc COl] St" -~" f )5,  t? = 0 .2  I.." l" =- ( I .04 .  
. \T -  t ,>':, 20 
iio t - - 115 
120 
125  
[30  
! :;5 --  - 
{ ~,~I) - "~lJ. '. 5 
1 15 2,5.01 .15.12 
150 I0 .91 54,-1q 
] 55 50.1,5 ~;t .30 
D'I0 i~7 ,32  (~f4.57 
165 ' li'2.6~, 70.s 
17r It/i.tJ 1 7 l , ; ,q 
175 70.1~ 177,19  
iSO 7:$..1(; l 7 ' I .66 
is 7~i,00 81 .77  
l'JO i 7b,.20_ ,S3.59 
i l l  
39, t i5  
52.3C 
61. I t i  
157.62 
72.1 ;2 
76.61 
79 .b5  
,~2,5~ 
81 .77  
86 .68  
~8.28  
~9,66  
5 
30 ,75  
51 ,21  
62.D~ 
7q},66 
76.,16 
8,1,32 
87 .06  
b~).26 
!}[.I]4 
92 .50  
93 ,70  
9 1,69 
95 51 
1 
-;3.f12 
59, 19 
l ;5 .96 
75.,41 
SOl 56 
x.1.70 
87 .68  
911,02 
91,87  
9d.36 
9-1.55 
95 .52  
9@30 
96 .94  
3 "2 
- 23.15  
3.1.r17 55.3.1 
5qi.rJ7 6 '3.83 
6:< 16 78.7::, 
76 .17  ,~,l.d0 
,x 1,~-i 8s,'.t,.i 
86.111 ! I i .97  
,'4{).13 ' .1,12 
91.,51 ! '35.68 
93,3 ; ;  't,i ,82 
9 1 75 '.~7.6ti 
95 ,85  ' J~.28 
96 .71  ' J&73 
97 .39  q9.116 
97 32 99 .31  
!18.:15 99 .19  
] ~ ,,/12 :~/~?. 
28 26 C6 .82  ~6.76  
Iq33,47 .%1.17 95.511 
172..36 92.2! J  95.5,~ 
86 .75  9,,,30 99.59  
r q 91 .ql 9S .26  39  89 
.q-l,:~3 9!1 21 9!1 [J7 
I , )  96 ~7 ')5 ti5 ' ~ ~ 
9,_~.118 99' ~5 100 
!9,~ :<J t}f,.94 100 
9b.2<.) 99 .97  l'dO 
( ,, .~  :).),,P3 NFO ,d  *1 'J {t  
99.7.1 1130 100 
D1r IU0 11[0 
9'3.:)1 100 1110 
99 ,95  100 l i 00  
i1q 39,37 lOI) ' lO0  
!!1'i.48 lo l l  10(J 
9.  P ro tez ion i  esot i che  
Col,<,dderi:uno inl~nc ~chcnd csotici d~vc, il v, dui'c gar<mtito ,.Ii u[l'ltliit• ~]i fondo ;' 
,Iipcnden~.c ,i:dla t.r<dettoria percorsa. Per e~en:piu, il v.dorc g.amntito ~d tempo 
t potr , 'bbe cs.~,~r,: ,ma fr;tzione iissa del vrdorc [lnitario mass imo c,sbcrwtto ~illO :d 
(.PI[I[)O ~. An, dizyi:mto un:t pl'otvzion,: ~ ]cggcremc~tc ,l iversa do~,~ il v . lo re  mfitario 
:4~,r;mtit,) a.l t , .mpo t ;, t[tt;~ fi'azi,x;e libs;~ ,hq vnloro unitar io tmu.simo u;. .d; f icato 
('}lt" ~- ,',fthI.O ~,~bc, rvato  Pill,) al tempo t .  
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j. 
190 
1,SO 
170 
160 
150 
l,JO 
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120 
l i+J L 
] O0 
i00 
]-  [ t 
x" 
J 
} t I I i / ;  
i . i i  - i t - 
f"  .~/ J~ /J" .;:.:-':./..' 
- -- # e" ~J . . ] " r  . / 
i "  / ~/  e 
. /  . #.- 
- /,. i '  ...J / 
," / / 
I 11) /20 
/ , ..... ;~ f I  i r i i 
I I0  ._0 130 140 150 1~0 170 1,~0 190  
F ig .  4 .  Va lo r , '  m l i{ ;w iu  , lel  foz . ]o  , ' , .me I 'm!zi,, i1,' ~lul i.ot.'du ,i, ~i i  a t . l iv i  ~..~l, 
K = [u0 , .7  = I).2 c s" -= qJ.(H, ;,,_'," T - t = 1,.3, 1,'). 2ql. 
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l . tO 
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]00 
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g i l! / i :r 
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Fig, 5. V:dore  mfita~rio dc l  tbn~]o corn, ,  l ' lu l=io, ie , l ,d t , J t :du r]e.aji ;~ttivi o_.u 
Ix" = !15,,r -'- (1.2 (_. ~> = O.Ib-1, per  'F - f = 1 .5 .10 .21) .  
14+) 
.Gi:t {) --5 .~ < l la f:':uzbon,_, g:t~;,t,tit.;u .tel l:t;~&silno 2',J(l). Dlmqu,_ TM. s<' F ' t t} > 
; J ' f r  .' l i r;~.,s~ i~L,~.~t.unvi ,ti : ' , . .ndin;,mto ,li I:~tt)~. F(g } .-.,~,_, <]i :;t~.~,.~,i e g ,~a~do /-"It) 
r.'t~_*.9_mitg., [:t t,.u'L'i, r:t. , ; ) , / t '} ,  ];.~ sonnra~. ~[i ~.,ct:.~ a'o- l~<.Ce.<saria *' tbuni t ' t  o_,siochu 
[1 vrtlol.'~: tttl ifrtr;o tJa,J, l if ic.d.o llOi'l '-- " ," .-aDtLO la }, 9 , , . ,t. . . ,  . trl'itT.-t. [] pl'oO.bsO ll~t.~siano 
9 {j~/{.4) } u' ,lu'ih~il.o coll,~_' 
.1-f f ,*.) -- n,.'tx .( ~ ,  i:lmtX.- r "- r ]-"~'T)}. 
, :uv , : . ,  (, m~ v.'.dvrc in iz ia le  ~'om,: ,tu,-I lo , /m "-= f < ~;. 
C.i Ih ;d ta tno  ;tl ,.'amo con ~-.s il,IilliL,). C'ol]lC :,vilD-i}:O, .~foI'{;lln;tt;tll)ent,? i[ 
p:'~.::.',; ,ti ,in,'.~:t, ' ,', i~tr:ttt,, ,'. il,li~.i~c, .-:0 ,' ('.dr,)ta~ro ,',,~;t,..' t:,..r!.t :-.'..::i,,tt,_ 5. Di 
111,1=,o St:t  [& :g,.!lltllN, .'-C'*II ~ ; l f . t  :it rt .n.t  <],'i I , ; ' g : t l l . , ' i l t J  ~',_,r;'i'-!~ul.fcnti, , t~ve ii v.dor,:  
:I{,~r'S~) C ,)i':1, ,';l.ieOl:|k."k ".L'|'r 
1 
f,' = " -  d - - : ,C  , .ou  , />  ~. ~2 "~) .) ~ 
Un;~ s[,~.g~tziol~ O ct,e il foado  p~tg~t d iv i ,Dv ,  li in ,"ontani.i  .t ni l  t;,~so 1 ; roporz iona le  
~',)st:~.nt(. d, d i  l:~odo ,'iv_' il p rocusso  
"l ':-"--'~" F(t.} 
Si;t VtJ'. m; ,/} il pl'czzo ,iuil*t -. ' ; ,r:mzia. in  p r imo [uoa.,., ,>.~c.rvimno the  qu~:sta 
e nn;~ fim~:iot:c ,muW'~w:.'. ,~i g rado  1 , ic l le va.rial~ili f e :o.  Qu ind i  
V(f ,  .~; ,,=,) = m,Vr f / .~, 1: ~:,L {23} 
5i~t ,,-~;~ < f< .~. Di.- . ' t inguvl:do e;e il prot'u.;ao F(t)  .~cetvh, 1)rim;s ~-L1 l ivel lo  , ;mo 
,,..-do lhl_o ;t] l iv,,I lo ti~, w_.dbmlo ch~ 
V( f /m,  I; ',.) -- V(,r 1;gJA(f/ 'm;, ,o,  t) + V I1 ,  t ; r  1). (24) 
Le fun: , ioni  .4 ,., B .so11r come ncll;~ ~'ezionc 10.10 di  Pat , ju r  ct  al. { 19981. 
S ,mo cnt r tmlbe  o )mbina ; : ione  l inearo  di {f/n~) ~' ,2 (]'/ro #':, dove  ~ ,J ~2 sono  le 
so luz ion i  dc l l ' cquaz ionc  quadra* . i ca  
9 ! a202 + #t) - ~" = O, 
" l  
con ~ dat.o ,k~ (22'). S,' 01 in, i ica la .~uluzionc pifi piccoi;~, ~dlora Ut < 12 e 02 > 1. 
Da  (2-1~ ri.~ult:L the  ~" ' f /~ ,  1; ,§ e anc l ie  un~L cc~oll~ill~tziotie l ine . re  di  ( f / 'm)  e~ e 
['f/iTL) 02 , Dlll.~qltt. ' 
I."c f . ' ,~ ,  t ;  ,;) = C~', f /,o) a' + c_'-21f /m) ~ 
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,-love i comIicienti -(-'I ~-" C:, dipen,:hJno m!icamellte .la ,~,. A!kn'.~, d:~ I23) 
: : m [ - , : , , ; ; ,  "- f < ,+~. (25) V(:,.~:,:) '-'C'tf~ t-~ + C',,/';'; .... _ 
Per :]l'f-('l'l'l;.hl,~.l',P i ('O,_'.'~tCi(_'llti "~,.%lllilii,'Hiltl ,ltlCSl;~. J.'TtIL::!LJILC ,!.[ ,'ollt.Ol'I;O. Pt_'i" [e: 
,-'tesse rr~gioni che l-,orem'ono a ~6) c' 114,), io~biamo .W'l'e: 
:"~I/f 
:-= ,:m 
ch-  i'orniscc ]a ,'on, tiziunc: 
P,_'r it] .M,c~s,J mc,tlVU ,'1:,, [,,jl'{;t ,I. till, t l.'g} in i ' , 'njcr ,'t ai. I i'./tv,S), ,[,l,,i.nlo 
,JV [ = (], 
cite forni-~ce la con~lizione: 
C1(1 - 01) + C2(1 -02]  = 0. t28} 
Risolvewio 1,, ,,qtmzioni (27) , :  (28),~tt,:ni:mk,, 
.__!1 . _  
1 
r 1 _ _2A._ 402- ! '  
1-~' t  ~ '~ ' -  0 , -  
Sost, i tucndo in ~.2,5)quc:,ti wdori, abl-,i:mJo 
-7'_',7, ( f /m)  ~ + >~--,tf/,,) ~- 12~j) V(I, 'm;  ~.~) : m 
Noi.iamo chc il mmleratore  ,'. pusitivo, ma il dcnomin . to rc  6 po>.itivu .solo ae 
1 (., 
,,3 < . l~ l  07 , !3f)) 
II prozzo ,Mla g:,,ranzit~ .' dunqtlc dato ,  [alia foriilld8 ('29), a c~Itdi:tione (:lie v:dga 
llt d isuguagl ianza (30). $e (;30) norl %s,~e verifica.ta, il "prczzo" della ganm:t ia 
riau]t ,reb[,c ittfi]]it.o. C,:}llsidcralldO il [ilnitc d---. q.)(lt[ ~ I), tL 2 ~ 1) ]'e.~iJl-C.-'sione 
;L seCnli, [o iilClli}lro di (30) c O. D,mque se cl = 0. ii 'i,r<,z:'o" ;, il:linito l,cr qlmlai:-:l 
>- >0.  
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L','>.press%t~c :~:,-cc,ndo na '~br : ,  , ii 130) ;.~q):<'.:: ~,:~l:t. fornmh~ f 10_ i t. 1 l) , ii 
F':tnj,,r ,.,t :,!. (l'):.~_',) ,l~l. ule r '..'ll,~r,: ottim:llu m-I c,-:nr...~l,),fi ,ni',-,,~zi,:~ne a'u>:.:~. 
% di a:', h,' la. l,A'lm;i:,, i'..',3) i~ :~;J;,:!)p ,: Shiry;.,w ~ 1!)93). L:, ft_~[lilll[.,~ {-i~,0) ;ll~'(.q'll;i, 
. httlCill,2 ch,., e - , i t , v , ,  ,,.-:>cr,? l-~k'z t*l,.'r , l id' .  
l:~ I~.~r~icol',ro, p~.r 9 = ~- Jl "'pt'u.'.:..'o" -.ta,:i::t~,: it,,quiu). C'i,o t)~ao ,..~.~ur,: :-pi,'- 
7: I tO C, Jll:U ,-:tqell,', t2' , , I lSidl ' l ' i : l l l IO l i l l '  ui-,z,ot,e rtl>;,~,u ,2 ]~, sfta~ f:m,:iot,e ,li in'acz:-:o 
f~i.f.,~;,g) (oh -c  imlieata ,l.tI >'ilnl)~,h, Vf f ,  m;.K):~,'lk~ .-.~.zi, me 10.|1 ,ti Pa.l@r 
,'t a]. ,  l!.ltls '~llor:-Iver om < . f<  z,; il prczzo,b_.}Igt e.aral;zia pub t.s:cre,ir'.~critto 
r)illr' 
I q f ,  m, .~) :-- ]i'(f, m; .~lV(,7, 1; 2). 
Da ~tu,.'%:t r('h,:'i, hi,. s~-guc ,.'he 
9)" ;)R', 2 
M.~ p,.r ,,~ = ~. al~l:iam,~ la "':qll,Vtfl]l i).~stin~ cvn, lit.i,m'" 
:= ~}, 
. ) f  f ...-,,~ 
(vc, ii fbrm~da ( 'L12), i i  Gerber  c Sl:iu t 1'09t~)). Q~;,'sto mo.,.t>t che per ,# = ~/., !a. 
r162 126) 11,)11 tallo e'.;bere ...'o,l, li:~f;:tt:u Durlql,e D'r  q# = ~7, non c',.' prczzo 
finite, per l,t ,W,l'allS@g.. 
I0.  Osservaz ion i  conc lus ive  
I l l  ftlLIL.'h[,O ;J,J'~,ii")~U ','})t~i:Lll|L i :~]J,~i,JiZT,,q-~O .~,,iuzi,,ni ..ltc:'~ativ,: per ,lue DrobJemi 
,'lw~sici. II prim,., l~r~A,lc:n;t cun.si.,,tc n,Al':u, sicl;r;,.re Ia .-.,Avil-,ilit5 di un:~ Colnp~g'lii~o 
,Ii ;~sienrazion, t. Se h) scopo e Iv, .soivibiliff~ ,tell:t cm,llm.gni.-L al tempo T, la 
sduz iom,  cl:ussica ]ni,, ima ~ fornit.a ,la qm colltra.tto .stop-lo~s chc. protegge dad 
v,.rificarM di ~-misrri ncll ' intervMlo ~t,t I) :i. T e dove il ",h'ductible" 6 il c~lpitadc 
illizia],_,. Con  qtK'sta .,,vhlzio]le i[ 511rl)hlh interll~e,]io p']o ca,sere negat ivo e c'c 
poca spcr: ,nza ,ti ot tenere un surplus posit ivo :t[ t.empo T. Tl.,tto ci6 6 ,}iverso 
per l';u~sicur~tzionu di .solvibilith din;mfiea, lovc i pagament i  ncccs.~a.ri sono tbrniti 
i.-tat,ta]mam,.,ntc per evil.are i] surplus tl,.gativo. Di conseguv.nza c';c s l ;eranza di 
~tv('ro I1|1 ,qtll-t)h!.s, sost ;mzi :dmenle positivo :d t ( ' I l lpO T .  
I1 s,.~condo probh.ma con(erne la pr,)tcziol~,: di un rondo d' invest inlcnto.  Sc it; 
; copo  c,m.~iste n,d fii.r wdcro l'inv,:~stimento inizia.lc di f a lmeno A" al tempo / ' ,  
:tllora 5is,)gna utilizz:Lro ,m'opzionc di vendit;~ curopea con prezzo d'escrciz io It" 
c .~:r T. Qucsta  soht:io~m statz,-a ha Ia c.,ratterist.ica ncgat iva seguente: s~., 
il rondo d ' invcst imento non si sv i luppa favor,_.vohncntc e di conscgucnza l 'opzione 
di veto lita corr i ,pm,dente risult:~ profonda.inonte in the mommy, c'b poca  speranza  
,"ile l'invt..,.'thn,..n0_, abl)ht vab~,'e .,upcriore ;t A" .%1 tr T. Qucsta  s i tuazione pno 
usscre ev i tata  con la prote:ione dim~mica ,lel tim,go: l ' investitore b assicunuto in 
ugni momento  in ct~i il .too i lwestimento avrit va.lore .,uperiore a K ,~1 t , :mpo T. 
gv idcntemunte  u i ,a  i~rote;:ione miglioro ha un pr~zzo pi(l r.?ew~to. Pot m~'il- 
[n:tr:~zion,_, enu.-.'i, leri,:mo nn orizz, mte ,l'inv,_'sti:nento ,.li T -= 1 con f = i01), 
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Tabe l la  10. L:, ,Idro~u.o 4c1 pr,_",,_zi c,m f = 100. : 
I K :,o % 
i 
t Eurupv.an put  ~*ptivn 0.7593 [, llJS-I 
i Dvmmfic  tim,1 protect ion 1.7709 :;.-1239 
R~L~io 2 .30  o . , ,  
Tabe l la  11. Rappor t i  ~k,i prczzi c,.m J' .= t00, ,~ 
T = l_.a -:(.L2,, r = 0(!-I 
] !,,J !.,a I i , ,0 
2.53i5 1,0:125 [ ~ .l)l -I ) 
i ~M!I2!) !t.7 176 i ! 1.7!~31 
2.;17 2,,12 2.-16 
:= IL2 c ':" = !U)-I. 
/iz 
12/12 
' - / t  o 
!/12 
5/12 
6/12 
5 
10 
2(J 
S0 
2.{}.1 
2.{)7 
2. t~J 
"2.]:{ 
'2. t 5 
q 18 
2.50 
'2.5'2 
3,1j9 
-1.07 
6,61 
% 
2/!5 
2.0!) 
2.12 
::.!5 
Z ig  
_ J )  
2.:~4 
2..b6 
:3. tg 
-1 Iy 
6,87 
9 _', 06 2/18 
2.11 2.1:; 
2.1 I 2.17 
"~ IN .... 1 
2.2U 2.2.1 
2.2:1 2.27 
2.57 2.1'2 
2.61 2 t;d 
3.2-I 3.:]2 
4.32 4.-15 
7,13 7A0 
2,12 
2.17 
2_::/ 
2.':' t 
2.'28 
2.31 
2.16 
2.72 
3.10 
4.5,'5 
7.07 
,r = 0.2 u r = 0.04. La  Tabella, 10 [>oue ,t ,_.onfl'onto im,z~a rtclla i*rot.,:~iunc 
stat ica con qu,:lli della prutczioue dinah:lea. I prezzi ~ti quc:.t'ul~.ima provung~.,n:~ 
, hdla TM>-,lla 11 e sono pih ~tcl doppio  dei prezzi ,Iella. corr ispomlente opziunv di 
v,:ndita. Un COl]fro];to pifi es:ulricnre ,, tbrnito ,hdla T;doellrt 11. N, , t iamo ,'he il 
mppor to  t ra i l  prezzo della proteziono ,l irmmica di f,)ndo ,' ,lu,'llo ,1,,11 opziom, ,]i 
vendita europe:L corrispondent.e ;tlllllI2tll[,~ I)r~}gl'e'ssivgmlctffc Curt T. Osservi;mlO 
inoltre r'he il ra.pporto si avvic ina ;d wdore 2 per wdori piccoli ,  li T. hdat t i ,  2 ;: il 
l imite per T ~ 0 in generale. Per veder,, ci5 supponiau,o  the f = K. Appl ican, to 
il Theorem 2 ott , :n iamo 
t"(K, r) :9~+ 
9 ~ d 1 r 
Usando lo svi luppo 
[ s 
v '~  
vediamo ci>.' 
V (N .T )  ,~ I{ 2~' /T  
$27 p) for T --- O. 
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i1 l:a,'zzo ,t,~ll',q>zion,.. ,ti ~,u, tit.i, corr ispowteht, ,  ., 
( ' Pt  K. ' f )  - :Ke - " r~ ,' v"T + . , . v@ 
( ;  t ) 
,- IOI~ - -  v 'T  - , : v 'Y  
tT 'a. 
U.-,mt Io t3l .[,'~lu,'iaa;o cl'c 
Pq 'I'~ 'il ) 
P{IC 7"j -~ v/.). ~ .,_ h ' rT  + . . .  f~.q" T ~ (I. 
~t,~ . . . . .  "', 
,' .... i 'l f~. ~.") 
()rat .SUl,i,,attmlltu tile f > K.  Sia~ p(t), t ;> 0. la l'unzioPc ,ii ,t,.'lJ.bita. d,>l pr imo 
iatrsute ill_ ,'lli F(1)  -=- /f~.'. (_',altli:.:iotmt~mlcnr.e a l l ' iata,~e ,it'[ prilt!O ptus.',a.ggio w'- 
, [ia~.|uo ch~' 
,A'* J 
~,,'{f,7 ) .... / , - " '~Vrh ' ,T - , )~/~, ,} , te ,  
]b' 
f ,r  -,,t p (  P( f ,Y )  = e K ,T  - t.)9(tJclt. 9 
D!illql ~q' 
20- / , F  
t.'(J', T) ~..A" v~ - fq(t)dt far T ~ t), 
v'2-7, , " - 
~Y j ,  t" 
f> I j ' , T j - . I (== v/T-r  [or T - -O ,  
v'aTr j 
,lu,_'bt.o spic,,_,'~, percl,~2, Vf f .  T}/P f  f ,  T) - -  2 per  7 ~ 0. 
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Pricing dynamic solvency insurance 
and investment fund protection 
SUMMARY 
In the first part of the paper the aurplns of a Culnp:my i:~ m,J~lelt,..] by ,~ Wi('- 
net process. W,_, eon,~ider a dynmnic solvency insur,mcc ontract. Under such a 
contract ile necessary pa.WllCnts are lnade illst;tnt~neuIlMy su t]~d: tile muditi,_.,l 
.~urplus never fails below zero. This means math+_~mttticalty that the ,nodified 
surplus process is obtained fronl the original surplus process by introduction cf 
a roflecting barrier at ::ero. Theorem 1 gives .-'m explicit expre.ssion for the w:t 
~ingle premium of .'<uch a contrgmt. 
In tile second part we eon~id,:r :m investment htll(t whose q l l i t  V,'ihlc is mo- 
delled by a geometric Browni~m motion. DifDrent forms of dynamic invcstmt, nt 
fired protection art examined. The basic form is :t guargmt,:e which provides 
in~'tantaneously the iv_.eessaxy payment.s o that the upgraded fired unit value 
,lots not fall below a protected level. Thr.or,'m 2 gives a,l e.xplicit ,_.xpr,-s.-..iol, f,)r 
t.he price of such ~t guarantee. This res~flt can .'dso b,' applied to price a gua- 
rantee where ~he protected level is an cxponentiM function of time. Mor~over 
it is shown explicitly how the gar:mtee can be gencrattul by construction of the 
replicating portfolio, The dynamic investment fund garantee is compar,-d to the 
corresponding put option and it is observed tlm.t for short time interv.'.ds the 
r.~tio of the prices is about 2. Finally the price of a more ,.xotie protection is 
discussed, undc, r which the guaranteed unit wdue at :my time is a tixc.d fraction 
of tile lnaxillml upgraded unit value that has ],con observod until then. Sew.ral 
numerica.1 and graphical ill,stratioIts qhow }low th~ theoretical r,..Jiflts Call be 
ilnplemented in practice. 
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